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EXECUTIVE SUMMARY

This Program can be helpful to the Naval Recruiting Command in

generating Budget requests for a single or multi-year scenario. Two

versions of the Program, utilizing a non-linear optimization technique,

are available at the Recruiting Command Headquarters: one for dealing

with requirements related to accession quotas and the size of the

Delayed Entry Program for male, High School Graduate recruits and the

other for dealing with male, Upper Mental High School Graduate recruits

(Upper Mental refers to Mental categories I-Ill Upper). In both cases

we are referring to non prior service, and to the total of so-called

reservists plus Regular Navy (i.e., those accessions for full time active

duty regardless of their term of obligation).

The Program's principal inputs are: accession, quotas for each year,

the size of the Delayed Entry Pool desired at the end of each year, the

annual costs of a recruiter, and keydemographics related to the number of male

High School seniors, pay ratios, and general unemployment scenarios. A host

of other demographics related to size of labor force, property, percent black,

urban-rural breakdowns, etc. can be entered also. If these are not entered,

the Program still runs but with the actual levels for FY79.

The chief outputs are: the minimum dollars by year (in the dollars of

the year of interest) needed to meet the given accession goals and DEP

requirements; the partitioning of these dollars into advertising and
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recruiter expeditions; the "optimal" number of recruiters in each of

the six Recruiting Areas; the "optimal" geographical mix and timing of

advertising expenditures; the optimal flow of enlistment contracts over

time and geographically; the optimal flow of accessions geographically

and over time.

The Program takes into account a set of initial conditions, at the beginning

of the horizon,related to the size of the initial DEP and its distribution

geographically, and the levels of recruiters and advertising prior to the

start of the horizon. It incorporates: attrition; the empirical delay factors

associated with the Delayed Entry Program; lagged effects of recruiters

and advertising effects; the diminishing returns nature of advertising and

recruiting efforts; and the separate impacts of demographics. It is built

on the results of extensive econometric analyses which yielded very close

predictions (4% - 7%) when applied to a separate year of data. Results

are included which show the real results for FY79 compared to the "optimized"

results.

The multi-year capability automatically takes into account the strong

coupling or interaction effects between years due to the changing DEP

position and the lagged effects of recruiter and advertising efforts.

The Program calculates for the first year of the multi-year horizon the

minimum costs to meet given accession quotas and a DEP requirement for the

first year. The user must input initial conditions for the first year only.

The ending conditions for the first year then automatically become the

initial conditions for the second year so that the Program continues in this

* This refers to shrinkages occurring in the Delayed Entry Program whereby
individuals sign a enlistment contracts but then subsequently change their
mind and never become an accession. This shrinkage is estimated to be about
4.5%.
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leap frog manner. The user can easily vary the accession and DEP goals for

each year, the demographics, and the economic scenarios. A detailed

illustration for a two year horizon, together with all the inputs and outputs,

is included.

The user should be aware of two considerations in interpreting the

results: the assumed annual costs per recruiter (including his support) is

an input that can be easily modified and could use more definition. The

runs illustrated for FY79 and FY80 have used a cost of $26,009 (in FY79

dollars). Hence the user needs to be cognizant that ,if he wishes to include

retirement benefits, etc. ,this annual cost per recruiter figure needs

to be increased; a higher annual recruiter cost will change the

recommended mix of this resource versus that of advertising. In the same

vein, the advertising costs now being outputted are only the placement costs

and do not reflect any overhead, copy generation, profits, etc. The Program

can easily accept such factors once they become available. When these overhead

type costs are entered, the optimal mix of recruiters efforts versus

expenditures will also be affected.

In summary the Program represents a powerful tool to defensibly explore

the dollar impacts of varying quotas, DEP positions, demographics, economic

scenarios, cost per recruiter,attrition, etc., in a multi-year setting.

It has been used by the Navy for the past two PCK cycles and shown to

yield results which are very reasonable and intuitive. It can be of

substantial aid in the Navy's goaling process, in tactical decisions regarding

reallocation of efforts to minimize shortfalls (using the Program's so-called

Budget Execution Mode), and in providing inputs to better manage and provide

,. <
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goals for the Navy's Delayed Entry Program. The reader is referred to

another report by this Principal Investigator entitled, "A Goal Setting

Procedure for the Navy's Delayed Entry Program," (October, 1981) for

the use of this Budget Program in this context.



1.0 OBJECTIVE OF MULTI-YEAR BUDGET GENERATION PROGRAM

This program has the objective of estimating the minimum dollar budgets

needed by fiscal year to obtain 1) prespecified levels of male, non-prior

service, active duty (Mariners plus reservists), High School Graduate

shipments by year; 2) given DEP requirements for the above category of

recruits at the end of the given years. This is accomplished for each of

the specified fiscal years, and recognizes the interactions operating between

years due to the DEP positions and the lagged effects of advertising and

recruiters' efforts. In addition to this mportant multi-year capability,

the Program can also of course be run for a single year. The user will

also have the option of concentrating on Upper-Mental High School Shipments

by year (instead of High School Graduate Shipments) if he desires, Upper-

Mental being the categories I-IlIA. Hence to illustrate, if it is desired

to generate the budgets for FY82 and FY83 (in say FY81 dollars), one needs

the following types of information:

i) The yearly quotas on shipments (of either of the above type) for each

year. This quota can be accepted in several different forms to be dis-

cussed subsequently;

ii) The desired size of the Delayed Entry Pool for this same type of

recruit for the end of FY82 and FY83;

iii) The scenarios for FY82 and FY83 related to the number of male High

School seniors and the general unemployment rate. These are needed by

Recruiting Area (of which there are 6) and by month for the fiscal years

of interest. (If these are not specified, the Program will default to

the values present for FY79 which are included in Appendix A.)

iv) Any other changes from FY79 for the following demographics: propensity

to enlist, labor force size, ratio of military pay to civilian pay,
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racial mix and urban-rural mix. Once again if no new values are

desired, the program by default utilizes those for FY79. These are

included in Appcndix B. It is not as necessary for the user to

modify these later demographics as it is for male High School seniors

and the unemployment rates as the production of quality contracts is

not as sensitive to the latter demographics.

v) The estimated size of the Dep position for the type of recruit of

interest at the beginning of the decision horizon (in this case FY82).

vi) The assumed yearly cost for a recruiter and some initial conditions

(for the two months prior to FY82) related to the number of recruiters

in the field, and the levels of advertising expended.

The Program then generates by fiscal year, taking into account the

strong interactions between fiscal years (related to the lagged effect

of recruiters, and advertising on obtaining quality contracts) the following:

i) the minimum total budget requited for each fiscal year;

ii) the optimal split between recruiter activity and all advertising

expenditures;

iii) the number of recruiters in each area;

iv) the level of advertising by month by area;

v) the estimated flow of contracts and shipments by area by month.

The advertising cost can include not only the actual placement costs,

but also overhead costs, fees for the advertising agencies, copy genera-

tion, etc. if these are known. It does not include any JADOR expenditures.

These overhead costs are not known at the moment but the Program has

been designed to incorporate these factors once they are known. In the

meantime the atdvertising costs developed are the placement costs only.

Figure 1 summarizes the inputs and outputs of the Budget Generation

Program.



-3-

OVERVIEW OF MULTI-YEAR BUDGET

GENERATION PROGRAM

Initial Size of HSG

DEP Pool at Beginning Minimum Total Cost

of Horizon Needed in Current

Dllars by Year

Desired Numbers of NON-LINEAR

HSG Accessions for each OPTIMIZATION Optimal Split of Budget

Fiscal Year CODE N _etween Recruiters

CONTRACT and Advertising by Year

Desired Size of HSG PRODUCTIONS

DEP Pool at End of FUNCTIONS Optimal Flow of

each Fiscal Year (There are 72 of these, 'ontracts and

by area by month) Accessions by Area

Unemployment and.. by Month

High School Senior

Scenarios for each Year

Optimal Allocation

Initial Conditions Any Constraints of Recruiters to

on Advertising on Capacities Areas and Timing of

Levels and Recruiters of RTC's Advertising

Before Horizon Begins
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2.0 GENERAL METHOD OF ATTACK.

It accomplishes the above through the use of a non-linear optimi-

zation program which involves some 216 variables per year dealing with

levels of recruiters and advertising for 6 areas over 12 months. For

more details the reader is referred to an earlier ONR report, "Budget

Allocation and Enlistment Products Models for the Navy's Recruiting

Command: The Proper Balance Between REcruiter and Advertising Efforts,"

May 1979. The crux of the program is a set of 72 non-linear production

functions which depict the numbers of quality contracts attained by

Rectuiting Area and by month, if various resources are allocated to it

at given points in time. These productions functions were developed based

on extensive regression analysis for the years 76-78 and have been validated

and shown to yield within 3% of the actual national totals for FY79. The

fit of the productions functions over the 6 Areas is also quite good (an

average absolute error of 7Z)and incorporate key demographics for each

Area such as its unemployment rate, percent black, the urban rural mix, etc.

The fit could be improved even further if one desired to capture differences

in actual recruiting efficiencies across the Areas. However, this

has not been done since "efficient" areas might then be penalized by being

allocated- higher quotas. The user need not concern himself with the elasti-

cities for recruiters and advertising nor their lags as these are "hardwired"

into the Program. For information sake, the long run elasticity being

used for recruiters is .7267 and for all advertising, it is .0561.

The computer program for the optimization system is based largely

on the MINOS (for Modular In-core Nonlinear Optimization §ystem) code

developed by Michael Saunders of Stanford University. Detailed information
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on MINOS is provided in the MINOS User's Manual and the MINOS System Manual

which are provided with this user's manual. It is not necessary for the

user of the allocation model to have much knowledge of MINOS, however, so

these two documents should be regarded as additional reference tools.

The rest of this document describes the system inputs and outputs in

more detail. These values are read and written by a set of modules which

are not part of the MINOS system and hence are not described in the MINOS

manuals. The user should refer to the MINOS documents for system problems

arising in the optimization phase of the model.

3.0 INPUTS TO THE PROGRAM

3.1 General

There are three basic input files which the user needs to be aware of

in order to exercise the Program. The first is what we shall term the

scenario file. It contains label cards containing the various demographic

inputs, by Area by month, for each of the Fiscal years of interest. The

first two items deal with the male High School senior population and the

unemployment rate. The others are the other 5 demographics mentioned

earlier. If the user chooses to enter nothing on a given label card, the

Program will default to the levels existing in FY79 (see Tables 3 and 4 of Section

4.0).This scenario file is used to contruct the 72 non-linear contract

production functions, for each of the fiscal years, to be to be manipulated

in the optimization. These 72 non-linear production functions capture

differences in the number of quality contracts that would be obtained,

across different areas and different months, if the same stream of recruiter

resources and advertising resources were expended.
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If it is desired to make a 5 year run (the maximum presently allowable)

and if only 2 years of scenario data are included, the Program automatically

utilizes the second year's scenario for the third, fourth and fifth years.

Consider now the other inputs to the "Scenario" File. They include:

i).Quotas for High School Graduate Shipments (these include GED's

and are slightly differant than High School Degree Graduate Shipments).

The quotas on High School Graduate shipments (or alternatively on

uppar Mental High School Graduate Shipments) for the years in question

can be presented in one of three ways:

a) a single number representing the annual, national quota for the

year in question. If this number is used, then one might also wish to

include upper bounds on the number of these shipments that one

would be willing to accept in any given month; presumable this is

derived from the capacities of the Rectnt Training Centers. If no bounds

are input, the Program defaults to a "no bound" case.

b) twelve monthly, national quotas, representing the levels of ship-

ments required by month from the entire country for each year. (It

should be noted that the use of monthly quotas, rather than a national,

yearly figure, will result in a higher minimum budget since the model

is more constrained in how to most economically meet the quota.)

c) 72 area-monthly quotas, for each year representing the level of HSG

shipments desired by month from each of the 6 areas. Clearly this

represents the most constrained scenario of the three and hence would

result in the largest budget required. This third possibility allows

the user to include quotas developed from an outside source such as the

Navy's Goaling Model.
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ii) Assumed Monthly Cost for a Recruiter

One of the key inputs is the assumed monthly cost for a recruiter,

including his support cost, i.e. autQ, telephone, clerical, benefits,

etc. It is important to stress this number must be entered in 1967

dollars since all the production functions were derived using 1967

as the benchmark year for purchasing power. It is also important to

understand how RAD (recruiter aid materials dollars)have been handled.

Since it was not known when RAD materials were actually distributed in

the field, it was assumed in the statistical analysis that their impact

varied directly with the number of recruiters actually in the field.

Hence it is appropriate in the budget allocation effort to include a

prorated portion of the RAD expenditures in with the montly cost of

a recruiter.

To illustrate these ideas consider the development of the dollar

figure used in the FY79 benchmark iun for the monthly recruiter cost, the

strong recommendation being that much more work needs to be expended by

the Recruiting Command to decide which cost elements to include, i.e.

retirement, fringes, direct pay, etc. To illustrate, consider the appro-

priate computer input to the Program if one were interested in FY79

and when the yearly cost/recruiter (in FY79 dollars) was known to be

$26,009. Since the average inflation factor for FY79, relative to 1967

was 2.039, one arrives at an inflation adjusted monthly recruiter cost

of $26,009 - $1,063. Hence this is the number, namely $1063, to
12 x 2.039

be input by the user for FY79 if he feels that the annual cost of a

recruiter, including support costs, is $26,009 in FY79 dollars.

For the record this number of $26,009 for FY79 was based on cost

estimatesof $21,190 for a recruiter in 1976. This number was inflated to

79 dollars and a prorated portion of RAD dollars actually expended in

FY79 added. (The total RAD expenditures in FY79 were $3.799 million and
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the total number of recruiter man-years actually used was 3,405. Hence a

prorated yearly cost per recruiter for RAD materials is $3,779 x 10 6 $1,104
3,405

(in FY79 prices.)

If a higher figure is included, the optimal number of recruiters

will decrease and more advertising expenditures will be warranted.

iii) Inflation Considerations: In What FY Dollars is Budget Desired?

Assume that one desires to exercise this Program for the FY82,

and that in preparing the budget request one desires the dollars to be

estimated in FY81 prices. Then one needs to input the inflation

factor for FY1, relative to 1967 prices. As an example

this number is 2.039 for FY79. Hence if one desired to develop the

minimum budget for FY82 in FY79 prices, one would use 2.039 as the factor

and state .the results in terms of FY79 prices. In the multi-year use,

the dollars reported would utilize only one inflation factor so that

all of the budgets generated wrould be in constant dollars for some base year.

iv) The Desired Size of the Delayed Entry Pool (for the entire country)

at the end of each of the Fiscal Years of Interest. Hence if the model

is run for 2 years, then two dep pool targets are needed. It is important to

stress-this number is for male HSG, recruits, non-prior service (active

Mariners plus reservists) and not the total size of the DEP pool.*

This capability allows one to assess the cost impact of shrinkages

or increases in the DEP pool and to make tradeoffs regarding e.g.,

building up more DEP in one fiscal year to help meet high quotas in

some outyear. Given the diminishing return nature of advertising and

recruiters efforts, it becomes economically attractive to attempt to

smooth large variations in the year-to-year quotas.

*An alternative version of the Program is available for Upper Mental
HSG shipments, quotas, and DEP targets.
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v) The Initial Size of the Delayed Entry Pool at the Beginning

of the Horizon

One of the key inputs relate to the initial size of the Delayed

Entry Pool at the beginning of the horizon. 'It is important to stress

that this quantity is to be given for the particular type of recruit

being studied, i.e. male, non-prior service HSG recruits, or male,

non-prior service, upper mental High School Graduate Recruits in the

alternative version of the Program.

Hence, to illustrate, the estimated number of contracts designated

as High School Graduates in the Delayed Entry Pool as of October 1,

1978 (i.e. the beginning of the FY79) was 10,833. These individuals,

less any attrition while in the pool, (estimated to be about 4.5%)

will be available to help meeting shipping quotas for FY79. The

Program automatically phases in the shipments over time from the Pool

to offset the actual shipping quotas.

These factors were based on a detailed analysis of what actually occurred

for FY79, taking into account the size of the pool at the point in time

of October 1, 1978, the changing size of the DEP program by month, the

number of contracts being signed and the number of accessions by month.

The 12 factors "hardwired ' ' into the Program which spread the Pool over

the next 12 months are:
Table 1

The Shipping Proportions (Adjusted for Attrition) for Those in

the Delayed Entry Pool at the Beginning of a Fiscal Year Who Actually Ship

October 30.1%

November 13 %

December 10 Z

January 8.1 %

February 4.3 %

arch 7.2 %

April 2.9 %

May 3.0 %
*There are a number of factors such as these, which the user typically will
not need to be concerned with, which are contained in the so-called base filc

which can be modified on a periodic basis or whenever better information
becomes available. These are discussed in Section 3.



-10-

June 16.4%

July 2.8 Z

August 2.0 %

September .2 %
100.01

If it is also desired to utilize monthly area quotas, it is necessary

to breakout the initial HSG DEP pool by Area.

vi) Initial Conditions: The Levels of Advertising and Recruiters

in the Two Months Prior to Fiscal Year of Interest

The regression analyses have shown that recruiters and advertising

have lagged effects so that the levels of Advertising and Recruiters

in August and September , can affect the number of quality contracts

obtained in the following months. Hence the Program can accept for the

August and September months before the decision horizon of interest by Area:

i) the number of recruiters present, ii) the level of Classified Ads and

iii) the level of all other Advertising. If these values are given,

the Program will automatically modify the production functions in subse-

quent-months 'to reflect these initial conditions. If no values are

included, it will assume the values were the same as in August and

September of 1978,prior to FY79. These were the following:

TABLE 2

Number of Recruiters Present (Initial Conditions for FY79)

Area 100 300 400 500 700 800 TOTAL

Aug. '78 667 575 639 489 408 637 3,415

Sept. '78 649 574 634 491 414 626 3,388

Dollars of Classified Ads Spend (Initial Conditions for FY79)

Area 100 300 400 500 700 800 TOTAL

Aug. '78 22.5K 19.6K 30.1K 19.6K 16.3K 24.9K $133K

Sept. '78 22.5K 19.6K 30.16K 19.6K 16.3K 24.9K $133K
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Dollars of All other Advertising Spent except JADOR (initial

'Conditions for FY79)

Area 100 300 400 500 700 800 TOTAL

Aug. '78 78K 27K 63K 42K 32K 40K 282K

Sept. '78 88K 70K 92K 74K 61K 71K 456K

vii) Any Upper Limits on the Number of Quality Accessions that

can be Accepted by Month

The Program can accept upper bounds on the total number of

quality shipments that can be accepted in any given month. These

constraints reflect any capacity limits of the Recruit Training Centers.

If no values are input, the Program defaults to a very high number so that

in effect there is no limitation.

The second basic file is called the problem control file and deals

with the number of years in the run, the type of run, i.e. budget genera-

tion, or budget execution, and the types of quotas of interest. To

elaborate the program can be used in one of two modes: 1) to build the

minimum yearly budgets required to meet given quotas on quality shipments

and given terminal DEP pools, or 2) execute actual given budgets, one

for advertising and one for recruiters, so as to minimize any shortfalls

from a given set of quotas and DEP requirement. In terms of the quotas

the user can focus on i) a single national, yearly quota, 11) 12 monthly,

national quotas of iii) 72 area-monthly quotas. The terminal DEP require-

ment is a national one. The choice as to which type of quota is the

focus is accomplished thru the use of different weighs in the Program's

objective.

3.2 Special Inputs for Budget Generation Mode

Consider first the budget generation mode, where the emphasis is on

meeting, for each of the years in the decision horizon, national, yearly
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quotas and terminal DEP requirements for each year. In this case

the weight put on any monthly-national quotas, or on any area-monthly

quotas will be zero. The only components of the objective function

having any weight are those associated with the national, yearly quota,

the final DEP requirement, and the so-called excess budget. The Program

requires a gross upper bound for recruiter cost (in 1967 dollars) as well

as an upper bound on advertising cost (in 1967 dollars). By putting

large weights on the national quotas and the terminal DEP requirement,

relative to that for the excess cost (i.e. weights of 1 for both the

quotas and DEP requirements versus a weight of say 10-2 for the excess

budget), the Program in the spirit of goal programming will first meet

the quotas and DEP position and then minimize the cost to accomplish

this. Detailed examples follow in Section 6.

if it is desired to generate the minimum budget to meet predeter-

mined monthly, national quotas or even predetermined area-monthly quotas,

as well as a final DEP requirement, a weight of 1 should be put respec-

tively on the monthly quotas or the area-monthly quotas, a weight of 1

on the final DEP requirement, and a weight of 10-2 on the excess cost.

The total minimum cost for meeting preset monthly quotas will in general

be much larger than the cost resulting from utilizing a national, yearly

quota. This follows since in order to guarantee that preset monthly or

area-monthly quotas are met, the Program must allocate dollars in a

manner so that the number of monthly shipments actually exceeds the

monthly quotas. Any excesses over and above the monthly shipping require-

ments have cost money but are not able to reduce the monthly shipments

quotas needed in later months. Possibly by trading off the weights or

priorities given the national yearly quota versus that associated with

meeting monthly shipping quotas, one can arrive at a satisfactory tradeoff.
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To minimize these types of complication, it is strongly suggested that

any budget generation runs utilize national, yearly quotas and terminal

DEP requirements.

3.3 Special Inputs for Budget Execution Mode

Suppose instead that one is given the budget that one has to

work with for a single year, together with any national yearly quota

and a final DEP Requirement. Suppose one wishes firstly to minimize

any rational shortfall on the quota and secondly, to minimize any

shortfall from the terminal DEP requirement. Then, one enters the pre-

specified budgets (one for recruiters and one for advertising in 1967

dollars). Then one puts a large weight on the national yearly quota

(say 1), a somewhat smaller weight on DEP requirement (say .1), and a

small weight on any budget excesses. Then the Program will not spend

more than the imposed budgets and will do so so as to first minimize the

quota shortfall, and secondly to'minimize the terminal DEP shortfall.

If it can keep both shortfalls to zero within the alloted budgets, it

will then minimize the amounts of money actually needed to accomplish

this.

4.0 FACTORS USED BUT NOT INPUT BY USERS

There are a number of factors that are "hardwired" so that the user

need not be concerned with them. These can be changed by entries to the

so-called base file on say a yearly basis. These include, i) the earlier

mentioned elasticities for recruiters and advertising and their lag patterns;

ii) the factors which spread the DEP pool available at the beginning of the

horizon over the next 12 months, iii) a 13 x 12 matrix called the delayed

entry factors which is used to convert HSG or upper mental HSG contracts

signed during the year to shipments or to the terminal DEP pool. This third

is a matrix which depicts the proportion of enlistments signed in one month

Lhe conversion factor e.g. from FY79 dollars to 67 dollars is to divide by 2.039.
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TABLE 3

Male High School Senior Population and General Unemployment Rate for
FY79

Area 100 Area 300 Area 400 Area 500 Area 700 Area 800

No. of
male High
SCnool
Seniors 332,635 235,593 323,173 284,639 190,720 251,069
for
FY79

Monthly
Unemploy-
ment rate

Oct. 78 6.48% 5.56 4.90 4.01 4.45 5.54

Nov. 78 6.25 5.14 6.31 4.13 4.96 5.82

De. 78 6.06 5.28 5.42 4.50 4.88 5.97

Jan. 79 7.16 6.34 6.72 4.85 4.99 7.04
Feb. 79 7.09 5.75 6.78 4.71 4.50 6.86

March 79 7.08 5.50 6.22 4.64 4.30 6.42
Apri1 79- 6.03 5.11 5.85 4.16 4.29 5.98

May 79 5.81 5.12 5.22 3.77 4.29 5.46

Jtme 79 6.61 5.74 5.88 4.49 4.88 5.80

July 79 6.83 5.95 6.08 4.21 4.78 5.89
Aug. 79 6.58 5.39 6.13 4.03 4.64 5.85

Sept. 79 6.82 5.39 6.01 4.08 4.59 5.79
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TABLE 4: Other Demographics for F)Y79

Area 100 300 400 500 700 800

Propensity
to Enlist .224 .272 .2195 .1866 .2279 .2068

Labor Force
Octoie 1978 18,577,000 11,652,000 18,096,000 12,954,000 9,508,200 16,003,000

Ratio of
Military pay
to Civilian .781 .930 .666 .687 .82 .724
pay

'October, 1978)

Percent of
male 17-21
year olds 11.14% 25.92% 13.84% 8.14% 15.4% 6.66%
that are
Black

Percent ofmle 17-21
year olds 85.87% 58.63% 73.29% 61.46% 69.26% 81.81%
S A
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that actually ship a given number of months later. The matrix is included

for completeness in Table5 A final factor used is the attrition factor

associated with the conversion of contracts to shipments, both from the

initial DEP pool and from contracts signed during the year. This factor,

initially set at 4.5% based upon estimates of the Recruiting Command, can be

easily changed. Another factor is the overhead rates that are appropriate

for the two types of advertising included in the analysis, namely LAMS

advertising and all other advertising (except JADOR and RAD expenditures).

The factors are presently set at 1 so that only the actual placement cost of.

the advertising is being calculated.

5.0 DETAILED EXAMPLE FOR BUDGET GENERATION MODE: Quota On High School
(FOR SINGLE YEAR) Graduate Accessions

5.1 Inputs

Consider the single year case for FY79 where the national, yearly quota

input to the Program is equal approximately to that actually achieved in

FY79, the same being true for the terminal DEP position requirement.

Hence the key inputs become:

i) A total quota on male, non-prior service, active duty HSG shipments of

55,163; these are to come from the initial DEP pool at the beginning of

FY79 plus those that sign a contract and ship sometime during the year.

ii) A terminal DEP requirement, at the end of the fiscal year, of 10,041.

iii) The economic and demographic scenarios are those shown in the

Tables 3 and 4 , which ware applicable for FY79.

iv) The initial size of the Delayed Entry Program for HSG recruits was

10,833.

v) The yearly cost of a recruiter, including a prorated amount of RAD

cost at $1,104 per recruiter, is assumed to be $26,009 in FY79 dollars.

vi) The inflation factor, to convert FY79 dollars to 1967 dollars, is

2.039.

vii) The attrition factor (in converting contracts from the DEP pool

and from contracts signed during the year into shipments) is 4.5%.
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No attrition is applied to the terminal DEP requirement.

viii) The initial levels of Recruiters, LAMS advertising and all

other Advertising (except JADOR expenditures) are those given

earlier in Table 2, by Area, for August and September of 1978. The

elasticities, lag patterns for advertising, LAMS and recruiters, are

those generated from years 1976-1978 and validated for FY79.
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5.2 Outputs of Computer Analysis for the Stated Set of Parameters:
Examples of Actual Reports

There are a series of reports, made up of 2 National Summary Reports

oneconcentrating mainly on dollar flows, and the other on the optimal flows

of HSG contracts and HSG accessions over time.

Consider the first Report, labled Report 1. We see that for the 12

months of FY79, the Program states that the total minimum costs needed would

be $89.7452 M (in FY79 dollars) and that this is divided between $6.4303 M

in Advertising and $83.3149 M in recruiter (or 3,203.3 man-years of recruiters).

This is to be compared with 3,405 man-years actually consumed. Note that

the level of recruiting effort is constant for each month at $6.9429 M

since we forced the model to choose one optimal level of recruiters that it

could not vary for the entire year. This is to reflect the reality that

recruiters cannot be moved around, added or deleted over the short term

except in small quantities. A control parameter in the problem control

file enables the user to relax this restriction somewhat and allows recruiter

variation to have more flexibility over time. Note also that the mix of

advertising placement cost versus expenditures associated with recruiters was

such that 7.4% of the total was for advertising. This agreed well with the

7.2% for the actual FY79.

Now consider the second part of Report 1. It shows first, for the

country as a whole, the numberof HSG contracts (enlistments) being signed by

month. (This was 56,972 on the Report). The flow of contracts over the 12

months may be useful for setting targets on contracts (as well as for acces-

sions). The next number is the number of shipments coming from the initial

delayed entry pool (less attrition). This is labeled Shipments from Initial

Delayed Entry Pool and is the size of the initial DEP pool of 10,833 x

.955 - 10,346.
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The row labeled accessions is the number of shipments for the year in question

both from the initial DEP pool and from contracts signed during the year; it

has had the attrition taken out. These quantities by month are the theoreti-

cally optimal national goals for male, non-prior service HSG shipments

(active duty plus reservists). This should be at least equal to the total

quota on shipments. The number in our case is 55,166 where the quota was

55,163. Finally the total size of the terminal DEP pool, without attrition

applied, is 10,042 (the same as the terminal DEP requirement). If one looks

at months 13-24 for the row labeled terminal DEP, we have the anticipated

flow of shipments from the terminal DEP pool for the next year (less attrition).

This information is used if a budget generation run is also desired for the

succeeding year since one of the key inputs to next year is the flow of

shipments from the DEP pool at the beginning of the year. In ou case,

this anticipated flow of shipments from the DEP pool as of September 30, 1979

would be as follows:

Oct. 79 Nov. 79 Dec. 79 Jan. 80 Feb. 80 March 80

3,083 1,457 873 783 433 398

April 80 May 80 June 80 July 80 Aug. 80 Sept. 80

270 270. 1,557 265 181 20

This is a total of 9,590 and results from the terminal DEP requirement of

10,041 multiplied by the non-attrition factor of .955. Finally at the bottom

of Report 1 are any shortfalls from the quotas. Note that there will only be

shortfalls in a budget execution run and not in a budget building run. Hence

to summarize, the above information would enable the Recruiting Command to do

goaling by month for the entire country, not just on accessions but on contracts

as well. These results, together with the initial distribution of the DEP

pool, could also be used for setting DEP targets by month by area.

Consider next ?eport 2 which sumarizes down the accessions and contracts

by Area, by month. The second half of the report breaks down optimally the
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national accession qota by Area, i.e. 13,341 shipments from Area 1 (100),

13,634 from Area 2 (300), 10,546 from Area 3 (400), 3,769 from Area 4 (500),

8,802 from Area 5 (700), and 6,470 from Area 6 (800). In addition this report

breaks down the terminal DEP by Area. The 10,041 is made up as:

Total Area

100 300 400 500 700 800

Ideal Terminal

DEP as of 10,041 2,560 2,583 1,841 562 1,465 1,030

September 30,

1979

The other Reports 3 - 8 are all area specific and depict the same types of

information by area. A representative report for Area 100 is included

(Report 3).

5.3 Comparison of Actual Levels of Theoretically Ideal Levels of FY79

The following Tables are included which compare to actual levels

attained in FY 79 to the theoretical levels with perfect foresight.
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Comparisons, by Area for FY79, of Resources and HSG Contracts Between
Actuals and Theoretically Optimal Levels

Actual # Optimal # Actual # Optimal # Actual Optimal
of HSG of HSG of Recruiter of Recruiter Level of Level of
Contracts Contracts Man-Years Man-Years Dollar Advertisin

Advertising

Area 100 12,127 14,589 659 817.2 $1,456K $1,870 K
(20.31 more) (24% more) (28.4% more

Area 300 10,869 14,668 586.8 824 $1,060K $1,860K

(34.9% more) (40.4% more) (75.5% more

Area 400 10,836 10,426 645.8 587.3 $1,484K $1,310K
( 3.9% less) C 9.1% less) (11.7% less

Area 500 6,363 3,248 487 179.6 $1,125K $ 436K
(4R 9% less) (63.1% less) (61.2% less

Area 700 6,995 8,088 426.3 466.7 $ 860K $ 934K

(i5.6% more) C 9.5% more) (8.6% mo)

Area 800 9,844 5,954 600.2 328.4 $1,129 $ 806Y

(39.5% less) (45.3% less) (28.6% less

CO.try as
WSole 57,034 56,973 3,405 3,203 $7,114K $6,430K

C 5.9% less) (9.6% less)

Hence we notice that the major differences are:
i) Area 100 and Area 300 appear to warrant substantially more resources

and would then produce substantial increases in quality enlistments.

ii) Area 400 is about on target as is Area 700.

iii) Areas 500 (Chicago) and 800 (Far West) both appear to be substantially
overstaffed and, while it is true that the reduction of resources in
those Areas will lower production in those Areas, the gains from
putting those resources in other Areas more than offsets the losses.
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COMPARISONS BY MONTH FOR ENTIRE COUNTRY OF DISTRIBUTION OF ADVERTISING AND HSG

CONTRACTS BETWEEN ACTUALS AND THEORETICALLY OPRIMAL LEVELS

Actual HSG Optimal Flow Actual Percent Optimal Percen
Contracts of HSG Contracts of Advertising of Advertising

Expenditures Expenditures

October 1978 3,880 3,545 16.5% 7.2%

(8.6% less)

November 1978 3,735 4,037 12.4% 8.3%

(8.1% more)

December 1978 4,342 4,060 1.5% 8.3%

(6.5% less)

January 1979 5,294 5,632 11.2% 9.9%

(6.4% more)

February 1979 4,617 5,922 13.8% 9.9%

(28.3% more)

March 1979 4,891 5,593 16.4% 9.2%

(14.4% more)

April 1979 4,008 4,109 7.0% 7.3%

C 2.S% more)

May 1979 3,985 -3,837 7.9% 6.9%

(3.7% less)

June 1979 5,339 4,914 2.7% 8.4%

(8.0% less)

July 1979 5,394 4,840 7.9% 8.1%

(10.3% less)

.August 1979 6,291 5,526 8.3% 8.9%

(12.2% less)

September 1979 5,102 4,955 8.1% 7.5%

(12.9% less)

TOTAL 56,897 56,973 100 % 100 %



-28-

The difference in allocations are due in part to the size of the EP pool at the

beginning of the year, but more to economic efficiencies where resources are

allocated to those Areas with the highest yield per dollar spent. Because of

unfavorable demographics*associated with "propensity to enlist" (Areas 500

and 800 have the lowest of the 6 Areas), ratio of military pay to civilian pay

(Areas 500 and 800 are among the lowest for this measure, i.e., .687 and .724

compared to .93 for Area 300, for example), and percent of 17-21 year old

males who live in an urban area (i.e., Area 500 is only 61.5% compared to

85.9% for Area 100), Areas 500 and 800 have intrinsically a lower yield, in

terms of HSG contracts per dollar expended than some of the other areas and

appear not to merit the magnitude of resources that has been typically allo-

cated to thm in the past.

*see Table 4
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6.0 DETAILED INPUT FORMATS AND USE IN MULTI-YEAR PLANNING

6.1 General Considerations

As mentioned earlier, there are three input files for executing

the Program. The first is the Base File and will not normally require

any changes or additions by the user. There are two versions of

the base files, one for focusing on HSG recruits, and one for focusing

on Upper-Mental HSG recruits. The base files sent to the Naval Recruiting

Command in October, 1981 enabled the Recruiting Command to easily make

runs for outyears, while inputting only a few key demographics related

to size of eligibile population and unemployment rates. The base file

will automatically compute the modified production function coefficients,

given changes in demographics from the base year of FY79. The Program

will not run without this base file; hence one of two decks of cards, one

representing the FY79 base file to be used for HSG recruits and the other, the

FY79 base file to be used for Upper Mental HSG recruits, will need to be

loaded prior to running the Program.

The detailed formats for the base file follow with some comments.

The order of the cards is not important but if the labels are missing,

the Program will abort.

The second is what we shall term the Scenario File. It contains

label cards containing the various demographic inputs, by Area by month,

for the Fiscal Year of interest. The items dealt with include the male

High School senior population, unemployment rate, and others. If the

user chooses to enter nothing on a given label card, the Program will

default to the levels existing in FY79; these have been earlier presented

(see Table 3 and 4).

- . .. ....... . .. ..
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This scenario file is used to construct the 72 non-linear enlistment

contract production functions, for each of the fiscal years, to be

manipulated in the optimization. These 72 non-linear production functions

capture differences in the number of quality contracts that would be

obtained, across different areas and different months, if the same

stream of recruiter resources and advertising resources were expended.

This file is described subsequently in detail.

The third file is the so-called Control File with only three cards.

It controls the mode of the Program, e.g., fiscal year under analysis,

budget generation versus budget execution, constraints on recruiter

allocations, the typesof quotas to be concentrated on, etc.

The fourth and last file is known as the Results File, has four cards,

and plays an important role in the multi-year planning mode. This file

initializes the problem (in terms of the assumed or actual number of

recruitersand advertising levels in the field prior to the fiscal year of

interest) as well as the size of the initial DEP pool by Area. The detailed

formats will follow subsequently.

6.2 Use in Multi-Year Planning: An Illustration

The user of this package can perform,for either HSG or Upper Mental

HSG accession quotas, budget generation runs for a period of up to five

years. The code automatically taking into account the coupling or interactions

between the years in question. This interaction arises because of the

lagged effects of recruiters' efforts and advertising(where advertising

expenditures incurred several months ago may affect the number of
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enlistment contracts attained this month); the other interaction

is the size of the Delayed Entry Pool.

This interaction is best understood by appreciating that a set

of low quotas for one year has its impacts on the enlistments signed

early in the next year since the low quotas influence the numbers of

recruiters in the field, the dollars of advertising and the numbers

in the DEP pipeline. The procedure for a multi-year budget generation

is as follows:

1) The user inputs the demographic scenario for the first year of

interest, e.g., FY 83. If he inputs only the size of the male High

School senior population and the assumed unemployment rate (the key two

demographics), the Program will automatically utilize the FY 79 levels

for the minor demographics related to "propensity to enlist," "percent

black," and "percent urban." Note that based upon his interest .in HSG

accessions or Upper Mental HSG accessions, the user selects one of two

basic files to be used. He also inputs initial conditions as to the size

of the DEP pool at the beginning of the FY and the initial levels of

recruitersand advertising. See the format of the "Results File" for

details.

2) The user then inputs the quotas, the size of the ending DEP pool,

cost of a recruiter man-year, etc. for a one year run.

3) The program is run for the first year with detailed outputs related to the

budgets required, optimal flow of enlistments, split of budget, etc., for

the first year. Also a temporary file and a batch of cards is automatically

produced to replace the old "Results File", i.e., to produce initial
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conditions for the second fiscal year.

4) If the user is interested in the budget generation run for

the second year, together with the impacts of the first year's

decisions on the second year's production, he can initiate a second

year's run. To do this he enters the demographics for the second

year (as before) and the quotas and the terminal DEP position desired

at the end of the second year. The user does not have to enter the

initial conditions for the second year on the "Results File" as before

as these are created automatically by the Program and entered in the

appropriate place. If it is desired to say make a five year run and if

only 1 year of scenario data is included, the Program automatically

utilizes the first year's scenario for the second, third, fourth and

fifth years. The advantage of this scheme is that the user can inspect

the results of the first year before continuing into the second year.

If the budget results for the first year are not feasible or palatable,

the run of the subsequent year's results, which are dependent on the terminal

conditions of the first year's run, can be terminated. Hence, in summary,

if the user wishes to run several years in sequence to obtain insights

as to the interactions of results over several years, the hard part of the

effort, (namely the transfer of last year's terminal conditions to the

next year's initial conditions) is accomplsihed by the computer.

An example covering two years will be shown in Section 6.7.
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6.7 Illustration of a Two-Year Budget Generation Run for HSG Accessions

The following are the actual computer inputs and outputs for a Zwo-Year

run (in a budget generation mode) for FY79 and FY80 for HSG accessions.

The following arethe actual files for the Control, Base, Scenario, and

Results file. Consider the Control File, the first file shown. The

first year in question is FY79, the first entry in the file. The second

factor controls whether or not the delay factors ( in the DEP Program) are

to be decision variables or not. The Program is normally run with a

which means the delay factors are not controllable. The next two factors

are used to facilitate the budget generation run. They are gross upper

bounds of the recruiting costs ($79.5 million in 1967 dollars) and $6.GI

for the advertising costs (in 1967 dollars). Note the recruiting costs

include RAD costs and the advertising costs are only the advertising

placement costs at the moment. When overhead factors become available for

advertising, tl-e Program has the capability of accepting it and hence

outputting a more complete advertising costs. If the quotas of interest

were much higher than those used in this run (i.e., 54,642 HSG accessions

in FY79 and a terminal DEP for HSG recruits of 10,041) then these upper

bounds should be increased. The next two entries are both 0 and are

options afforded the user to allow the nunber of recruiters to vary over

the year. Typically, we do not allow the flexibility so the factors are

set to 0. The last 0 relates to a single budget or distinct budgets that

cannot be comingled. The "0" signifies that distinct budgets, one for

recruiting and one for all advertising, are of interest.
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The next information shown on the printout is the Problem Size card. (Note the cards

do not have to be in any given order as the "Label" in columns 1-6 tells the type

of information being entered; hence if the input cards are dropped and

reshuffled it does not affect the workings of the Program.) These

parameters shown control the parameters for this run. In general the

user will not change these. They are:

IMAX - 6(the number of recruiting Areas), J.hAX - 12 (the number of

time periods, i.e., months in a year), VMAX - 13 (the number of

periods for the delayed entry program where month 0 represents the

direct shipment mode), TMAX - 24 (the total number of months

whose accessions are affected by contracts signed in FY79 due to

the Delayed Entry Program, LMAX - 2 (relates to the lag pattern of

advertising and recruiters where advertising expenditures two

months earlier effect HSG Contracts attained in this month),

NMAX - 2 (relates to the disaggregation of advertising types).

The econometric analysis for the calendar years 1976-1979 found a real

distinction in the elasticity impacts of LAMS advertising and all other

advertising so that it onl~disaggregrated these two. When more information

as to the separate impacts of TV/radio, magazines, direct mail, Minority

Advertising, JADOR, etc. are available, it can be easily accomodated in the

Prngram.

Consider now the Base File, dealing with the core

information as to the delayed entry delay factors, attrition, elasticities,

and demographics for FY79. Recall there are two distinct base files, one
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to be used for HSG runs and a separate one for Upper Mental, HSG runs.

The one being displayed is for a HSG run. The only numbers in this file

that need to be changed by the user are:

1) The factor labeled GROW shown at 2.039. It represents the cost of

living index for the year of interest, relative to the year 1967. Since

the run being shown is for FY79, the factor (obtained from the Department

of Commerce publications).was 2.039. This is an important factor since

the outputs are all calculated in the dollars of the year in question.

Hence if a budget run for FY83 is desired, then an estimate of the cost

of living index for FY83 is needed.

2) The factor labeled RECAMT, shown at 1.063. This represents the

monthly recruiters costs (including RAD materials) in 1967 dollars in

thousand of dollars. Hence the 1.063 represents $1,063 as the monthly

recruiter costs in 1967 dollars or about $26,0Q9 per year in FY79 dollars

(i.e., $26,009 - $1,063 x 12 x 2.039). Hence for a run in FY83 it is

necessary to estimate the monthly costs in FY83 dollars and then convert

that to 1967 dollars. (Note: it is important that the Recruiting

Command be clear on which types of costs to include in this figure, i.e.,

does one include retirement, benefits, etc. or simply salary. At present

we have estimated salary (exclusive of benefits)plus support costs).

3) The two factors labeled SCALE shown at 1.0 and 1.0 are the

overhead factors, when available, to be applied to the two types of

advertising placement expenditures used, i.e., LAMS and all other

advertising (exclusive of RAD and JADOR). Since a factor of 1.0 is being

used, only the placement costs are being calculated and this underestimates

* The earlier factors shown are respectively:A (the monthly attrition factors),
ALPHA (the elasticities for recruiters and the two types of advertising for
3 months), B (the elasticities for the 8 de/mographics included), BETA (the
delay factors associated with the DEP Program), BHSSR (the number of High
School seniors in FY79), BLAB (the size of the labor force in FY79), BP
(the enlistment propensity in FY79), BPAY (the pay ratio in FY79), BUNE (the
unemployment rates in FY79), and BURB (the urban-rural split in FY79).



LI

CI
iflh.O~^%^f4 %Sfl An~4a. vtD'.e

gg0ADctORlm)10OO4 l co Ckol ooooacooo ooool r-cxgo oOO~~r ~OOOCMMOO~oc po~ooooo I LdK 000004 I.XNax=~
-44.4

* ~ .iL

j:H"M f VU
*W~t~c' c ~c . * **-Mir",

-FS~h' ~ O ~ ~ ~ *''- . C- .i~~ >~

*~~~ Zo.- a'. o ico~o oim~ 4
.d.AAA. C~ 'c~~N!I~*~JJNJN 4~4 AIiv W u m ~ e .r 0V -- 7-.

. . " ~e ~s.. .uar i ~ .. es.54e

-. 4.~ oI svI=

pp~ CPO no~'%~~ OD'O'O ~ OU'uO'r~

CL .2 000 Kt ''

* U NWf90.1

a e e-*~ "'o W u*1 *

CPOiP.tO

rx EWJ-d ^ VX'4ft ft Nw tOaf~- -4- P-rF- P-r-P- ~~~N4 ~ -

0 A, *-Q * 41-~W OFFQ 6 .43

41a r4 o-o e, 4...L ott''rw ev" W0l

-~v.6.4.4 4-.0 "

00ccccoooooc 0 CO0000 00000000 400 OCC000Coc 0000=0=0

C vUo.. g"U*0U 0. OUUAA.VLILU C O"==O=0 = 0 ' 0.0.0 0. 0 CALC. 0

* ~ ~ - -~I~I-Z~22~jZ27L



4Itr cc I 4w i mo dic f

CFO o ;no 0 = 0C ta -4?
000010Q CICOJ 00. 00 0003000 0 X000dooo

C010000000c0o00cc 00ccc010c ggg cc~ 0 0-..--.*

I IN
6= In" U nlCiU4 tcmc-.-.@.4...a . omNo c"COP-4t 0OO.?I

U2"4. gs .

I O.: U 

*.I 
o

1," -I OOL~ 10 9O jo 900o c a 01

- ~ 400000~o-...m

4-1 Q=' I.t. .. A l io

*64 1 sea sa4 '-r4. . 4. a * a * .44 a , 00

.1o 
a. a- 1. *- f ft W 4 .4 4 0Ii 0 m 4.0 .4- 0 *.* *aq .4 445 0- 000*el001oI"

04090 CO 4C9O O 00 *.06 Li Iw!a to .
Z0U0 QO~O

lu ; 0 0 0 9mo *r-.0 9'0j Oro- owei .-

NM .. %Ai~~'~U4Iz-4

o. *l a- aa v



idi

v m.

_ _f -i t

I~ ii

Cl
Z- 41 '-Of ~0...i'tf00$ ~ 0I~~V J0 ,~

If:4 ;!0 -0-4r'I' JFI00. u n~0~ W4jL
6-4 C=Vf R R O"U4. 0 C0.400.mr-wiucP~.fflO %Jot

Ue-(3D.L PO of 410 r * . -* e-so c' . r
tjo-43U 'Vi 0000 0 0 001~ 0- or 

liM.0 " oo .00 6WV4~ A0 *ba 0

4,. rj oo o co.o Oo ala avw % s- - ,

ev o-s ,e o . G1 6- o c 4 o *-

At  ba4 4* we.'. e-
bC 00O00 0O P''~ ''I'S00OMaa 

- . .

.,a**P~ cool o.l uw0.0000%t Coc'.-o 0=0cm44PE10

Cr C000 000000 =c Coo oo ~j ~ c a, 01 L l 41Lll~l 0 11c c~l~o %%FC lo



-50-

the true costs of advertising. Hence in the tradeoffs between recruiter

expenditures and advertising, the advertising is being given an unrealistic

advantage. On the other hand, the recruiter costs at $26,009 per year in

FY79 dollars is most likely an underestimate also, so they may tend to

balance out. The last factors shown are the DEPF and are included as an

option if it is desired to control the flow of shipments, coming out of

contracts signed the year before. In most cases a requirement on the final

DEP pool at the end of the year will suffice and so these 12 numbers are not

needed, i.e., any numbers can be inputted as they will not be used.

Next consider the Scenario File.' The key factors that need to be

addressed by the user for this file are:

1) The factor labeled DEPQ, shown at 10,041. This is a key number

and relates to the required size of the DEP pool (for the category of recruits

being considered) wanted at the end of the year. For the run in question, this was

set at 10,041 HSG recruits, which was about the number that actually did result.

2) The factor labeled HSSEN related to the number of male High School

seniors for the year in question. These were needed by Area for each of the

14 months, i.e., the 12 months of the horizon plus the 2 months prior to the

year of interest. These numbers are in actuals. Hence to illustrate, the

number of male High School seniors for Area 100(i.e., Area 1) for August, 1978

(2 months prior to the beginning of FY79) was 330,363. If these factors are

not put in,the Program will use the FY79 demographics. (Note: For the base

file used for Upper Mental, HSG accession runs, there is an entry called UPMEN

which is the percent of male High School seniors (i.e., fraction of HSSEN which

are bright , i.e., Upper Mental, or in categories I-III Upper Mental on the

AFEES exam).
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3) The size of the Labor Force(labeled LABOR), in the same form

as male High School seniors, for the 4 months by Area. This is entered in

thousands. Hence to illustrate, the size of the labor force in Area 1,

August 78 was 18,004,000. Once again, if these values are not entered, the

Program will default to FY79 levels.

4) The factors labeled PAYRAT, or the ratios of first year military

pay to civilian parties by Area by month. Again, if these values are not

entered, the Program automatically defaults to the FY79 levels.

5) The factors labeled UNEMP refers to the general unemployment rates

(multiplied by 100) for each Area for each month. Hence for Area 1, August

78,the general unemployment rate (obtained from Department of Commerce

statistics) was°7.2595%. (Note: Those factors-which have the biggest impact on

the contract production functions are: High School seniors and unemployment

rates. Hence it is suggested that most of the other values can be omitted

(i.e., default to the FY79 levels) and the new scenarios concern themselves

only with these two demographics.)

6) Consider the problem of quotas: the Program can accept monthly,

national quotas on accessions (i.e.,Q's for 24 months), area-monthly quotas

(i.e.,QR'sfor 24 months by Area) or a single quota of the entire year over

the nation (i.e., TOTALQ). Which of these quotas is to be the driving factor

in the run is controlled by a card in the Control File to be discussed

subsequently. If the single national, yearly quota is the one of interest,

it does not matter what numbers are entered in Q and QR, except for the fact

that the monthly shortfalls*are computed on the basis of the monthly Area

quotas or monthly-national quotas.

* These are shown at the bottom of the computerized reports as will be seen.
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For the run in question, the run was driven by the single quota for

FY79 of 54,642 HSG accession (from the initial DEP plus from new shipments).

Consider next the key control card (in the Control File) labeled W.

This card has seven key entries and essentially determines the quotas and

terminal DEP positions required. A "one" in the first and second columns

puts the entire emphasis on meeting the single national, yearly quota on

HSG accessions and on the meeting the required DEP position at the end of

the year for HSG recruits. The .1 in the last column assures that this will

be accomplished at least total cost.

Finally consider the so-called Results File. This initializes the

problem for the first year and is also the place where the Program, in a

multi-year mode, reports the terminal conditions for the first year (which

becomes the initial conditions for the second year). The first card deals

with the assumed initial recruiters in the field by Area prior to the

beginning of the FY of interact, the dollars of advertising of the two

types in August and September and initial DEP positions by Area at the

beginning of the Fiscal Year. Note this total is the 10,833 HSG recruites

in the DEP pool at the beginning of FY79.

This completes the listing of the inputs for the first year. The

Program then produces the following reports: Note that the

total cost is $89.7746 Million with $6.4327 Million for all advertising and

$ 83.3419 Million for recruiters (this is 3,204 recruiters). Also note

the level of accessions is 54,798 (compared to the 54,642 required), and

that 10,345 of these came from the initial DEP of 10,833, less the attrition

of 4.5%. Also note that 56,589 new HSG contracts were obtained, leaving a
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terminal unattrited delayed entry pool of 10,041 (the required amount). Note

this terminal DEP is distributed as the following over the 6 Areas: 2,562 in

Area 1; 2,583 in Area 2; 1,841 in Area 3; 563 in Area 4; 1,463 in Area 5;

1,029 in Area 6. Also one can see how the DEP position at the end of the

year FY79 will convert to accessions over the next year, i.e., 3,029 in

October 1979, 1,304 in November 1979, etc ....., 21 in September 1980.

Consider the inputs for the next year, i.e., for FY80. Note the problem parameters

and problem size are the same. The only changes for FY80 were as follows:

1) The total quota desired for FY80 was 55,500 (i.e., a slight increase

over the 54,642 for the year before . Recall also that the initial DEP

is lower now at 10,041 compared to 10,833 for the year before.)

2) The terminal DEP position is 10,850 (up from 10,041 the year before).

3) The size of the male High School senior population dropped

slightly, e.g., for Area 1, January 1980, the nmber is 332,634 compared to

334,331 the year before.

4) The employment rate went down from say 6.55% for Area 1, January 1979

to 6.4766% for Area 1, January 1980.

5) The cost of living index was left at the same value as for FY79 so

that the dollars reported are in FY79 dollars. Everything else was unchanged.

Note that the user does not have to touch the new Results File as it is

automatically created by the Program. It automatically inputs the

recruiters in the field as of September, 1979 (i.e., the beginning of FY80)

the levels of advertising, and the distribution of the DEP pool. Consider

the outputs of FY80. The total cost is $100.1578 Million in FY79 dollars.
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Note we would expect it to increase over FY79 since a higher quota is

demanded, a higher terminal DEP, a lower initial DEP, a lower number of

male High School seniors, and a lower unemployment rate. All of these

contribute to increase the costs rough $11 Million or about 11%. For

FY80 we have the detailed results, together with the area distribution

of the terminal DEP at the end of FY80.

In turn, the results could be used to initiate a run for FY81,

given new quotas, new terminal DEP positions, new demographics, etc.



6.8 Numerical Illustrations for One Year Horizon for Upper Mental,

High School Accessions

The following are the inputs and outputs for a single year

analysis for male, Upper Mental (i.e., Mental Category I-III Upper), High

School Graduate accessions. The year in question was FY79, the quota

desired was 36,063 (approximately the number obtained in FY79), an

initial DEP position (for Upper Mental, HSG's) at the beginning of FY79

of 7,150 and a desired DEP position at the end of FY79 of 6,627 (both of

these were approximately the actual positions in FY79). The new set of

base, scenario, control and results files are given, together with the

outputs.

The only significant difference (from the user's standpoint) is the

addition of a'new demographic, that is not included in the base file and

scenario file for analyzing HSG recruits (regardless of their mental

category). The new entry is called BUPMN in the base file and UPMEN in

the scenario file. To illustrate, the UPMEN for August, 1978 (two months

before the start of the decision horizon) is,for Area 1 (Area 100),

.602755, i.e., 60.2755% of the male High School seniors in Area 1 are

estimated to be of Upper Mental quality. We also note that the production

elasticities are somewhat different for Upper Mental, HSG recruits than

for HSG recruits in general. For example advertising and pay does not

seem as effective for Upper Mental recruits as it does for HSG's in general.

These are all contained in the base file and need not be of concern to the

user.

The output shows that to meet this accession quota of 36,063, one

needs to spend $38.825 Million with $2.06 Million of this on advertising

(for placement costs) and $36.763 Million (1,413 recruiter man-years) on

recruiters.
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